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« m m & 



«0(i?,0) 3 R2 J 

C,~C 4 
-(CH 2 CH 2 )- 0 



* 0 




6. 5 #ri£#&)M ,£ t «i2 %-CH 2 CH 3o 

Ri3COC(0»OJ? I4 i2,3COC(0)R 15 > OC(0)J? I4 
R i3 fa Ru ti C-C, fe&jjRi 5 C 2 ~C 4 

jEJ£&?n # 1~2 tf)*t&;P % 1-4 

t|-i|..=.*#4*i:t## 9 « l Hi*} l * 1. 

1 0. **9 + #Ma£B§*t ^ J ^ ^ 

■fr^— tt^$*tb^^ 4 : 1 5'J 2 : 1„ 
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12. ®fc^;£&m*L&,&* 

t in ^ r»i ^ © # #i ^ m ^ . & & «f * & ^ = 

S£*U 10 : 1 1 : 2 ■£ J £lbtf%M®.mfc 

J?0(i?,0) 3 K 2 J 
4tK^«2 *kJJ4.&tl C,~C 6 £^C 7 ~1C 12 

c,~c 4 

13. 12 t^^tHft^,*t R *» R 2 %-CH 3 , 

R, ^-(CH 2 CH 2 )- 0 

14. 12 Jifri£#fc*f fc*t,£t##M&S§& tj 



II 



II 




16. 15 0h&«$fe|f + m #$,1*7,18, *» 

17. +»*.#J** 16 #Ti£# t 

19- 14 #Ti£#fc*f fci&,* + #&#Jfc:&*«fc« 

tfisC OCCODnOfl,, ^ R, 3 COCCO)K,5>OC(0)J? 14 
flu *» «, 4 tf^-^&.&Jfcj&ii C,~C^£;R I5 # C 2 ~C 4 
Jkfe&jn ^ 1-2 p % 1-4 <ftg& 0 

20. 12 0T&#fc*f * t^M^gl^^ / 



21. 20 #ri£#*.Jlf fc-fc, * t^«6£g£*}-^ J 
6$=.-frf*— tt6$«fct#^ 4 : 1 5<)*J 2 : 1. 

22. 20 *t^r*L«»^i?. 1 

4 : 1 1 : 1. 

23. dM*#J** 12 Jifjri£6$ fcl? 4 1 *.iSf ^ 

R 
I 

-CH 2 CHO- 

X 

•^^^ 100,000 

24. -fr*."**** 23 J9ri£<ftfc/8f +W-BL*$ «t#,t 

( a) 4$ »Mt #] 4 ffl * <H # H) ^ iS % 

( b) ft -ti£ JN* (a) #) + *» A X.SfA^ #J , 4 

£ £ * (c) t #J 4 # fc£-#MMp J* $!l-mttf) 



25-250 &*#@&£&#jtj}fjft 0 

25. & I, g) t Uf £ ^f^7ii4^ fc 

t J«l # @ *| «.«f , 

10 : 1 fj 1 t 10-£ J £tbtf%Mm%fc 

i?0(J?,0) 3 K 2 / 

26. P^*L#,^t&M: 

*0 35~65%(£l:)#;fqg|»##; 



&} l~20%(4*)#fc4*h 



R 
I 

-CH 2 CHO- 



100,000 

i*) 10—50% 10 : 1 $<} 1 ■ 10 

i?0(R,0) 2 i?2 * 

% i~3 i) c,~c< 

27. ®^f«*t,-atw*L^*i*j** 26 mnfo%#i®VLjsLM? 

28. * £ 27 #ri£ # ® W *l > 4 t #r « W # & £ 
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-^c ^» J-~ o 

29. *') £ 28 flr & # S , 4 t % it W # 

^20~^l50$fc* o 

•^^t ^1 JGt. o 

31. 30 flrifctttfejlf ;S,*t *f 

33. 32 jfrifc#fc*f *jfc,*t#ii#*&Aifc# 

LiPF 6o 

34. -frfa4<\ % & 25 fft & if & t m i&ti JLfa & -f & % 

35. 34 m&i67rik,* + ti#.4£:A£.% LiPF 6a 

36. 31 #ri£# fe* JS , *t LiPF 6 

5—25% . 

37. &&>>M*#J** 12 <$®fl^**Jf 



— 8 — 



ffi E # 



*. & a ^ # 21 ffl -f @ - * «f <fe & N" * I) *, «f £ >& £ i: 
^&/5tj^**# JL-**ilS:*"*L#**» l/S 4908283 Jifr 



•*£ , p T ft a n & m. jl o si , * ** «t * & si £ a, ch 2 = cr> 

(JS 4830939 ( Lee et at. ) , 4908283 ( Takahashi et at.), 4925751 
(Shackle et al. ) ,5085952 (North)fa 4792504 (Schwab) . 



£ ffi * * & £ ^ - fa *p ( £ / & ^ ) #J |b] & ^ 6$ 4 . ^7 4£ § * $ , <2 

# t *f ^ ffi -f SI fc#F fc&Bt # t faM- i , & t fl} f" j»* 

-=-t|-^-Ji^^4itL^^ 10 : 1 JL 1 * 2 0 



RO(RiO)sR 2 I 
£t R fcRz ;SM')j&£) 1-6 ££,7-12 
* l-3^i&ii 1-4 3it&£,l-4 ^^.fLfr^JM^fc-ft 

1-4 

£ £ & m& © ^ t a -f it ft 

■St -f * l»l # © 4W*J #1 & *f ft . ■* t & : 

;Un.&^&(fk&**££lt)*» 

fc*T, &&#*MSsfcBS*»T A. i =.-y-Sf-s4, ^tb^i^j io : i 

£1:2:, 

RO(R,0) 3 K 2 J 
£t R*>R*frxm% 1-6^*., 7-12 



£ it ^ »M © % J9f t A ^ it # **4r4 , ffci£ 

%LiPF ta 

i£&irMZ--f R fa Rz R 3 ,R*,Rs fa Re 

*$#IUU -2 fcffciS R, « C£ep (CH 2 CH 2 ) - . 

6 1 1 t 2,£f£i&^ 4:11^1: 2,##]^ 4 » 1 1 t 1. 



II 




£t R 7 ,R*,R<>,Ri 0 ,R u fa R l2 & & fa 1-2 tfc&&,1b m % 0 



R i3 COC(0)XOR u 

* £ B /l £ fair t^- # £ 0 * W £ fc£ * 
fc«f fc>fc + m^L;^^" v 6 o 13 ^F^^^^liSi-t*^^©^^ 

B 4 *rfj 7 fcJ&f %.^i±A.;^^^^^^*C* • 'l>8t(Ah):, 



a 4 7jt* 1 fclf fcs&fi^/idtft^JStf&irC* - 'J v Bt(Ah)3, 

@ 1-5 tmt^m 4L$L%&it) ImA/cm 2 fri*) 1. 8-3. OV T 
mScm " 1 ) # M ^ , ® ^ ^7 S £ ( € ) ft & & o 

^%jE^Bl*»^-y-#^-Ttt CCH 3 (CHzCHiO)zCHi) #} & $| j& ^ # ( 
4 Hb 4 : 1 ) fi$ SI &^>& 5PJ fclf * # % If J7 ® & LiPFs & 

m & m & tttL m tL-A&n i . 

CHRG(CAP) : 
DJS(CAP) 

*>_t #jri£ , * & B /l ^ 31 © 3f4 fclf m * #1 $ M fc'jLit 



ty 4 



fcflf JMn , ift 0 #M T vX^&T^ A 4# » B 

Jl^l/S 4990413, £dbx#*X**,.&^i*®fMfc^#£Jft--45 

^„ it 2 *l JL -f US 4247499, 4388385, 4414607, 

4394280,4432891 ,4539276 4557985, 



*M± ft ^ 

iis: m # & ^ •£ ( CH 2 CH 2 ) , 

/ 0 N A 

**lltJ&(CH 2 -CH 2 ) ,£.$M(CH 2 CH-CH z Cl) , ft *t8t*5\£.6$3S. 



•*#&&( US 4908283), ft^£ltS|,#6£C:^&**:fc&(-*« 

&-f 1992 -f- 7 /I 2 0 # US -f*'J No. 07/918, 438, « 
<&#£x^) , ft*£§£ (CH 2 = CHCXX)H),iLftft##(aCH==- 
CHCOOH ) , -ft ft it 8£ ( BrCH = CHOOH} , £ S£ (CH 3 CH = 
CHCOOH) , «*3 *t (CH 3 CH = CH 2 ) '*» C # (CH 2 = CH 2 ) 4f 31 £& 

#4M»*fj&#**l*6lti^kJSl C/iLf - Abraham et al. , Proc. Int. 
Power Sources Symp. ,34th, PP. 81 —83(1990) Abraham et al. , 
J. Electrochemical Society,Vol. 138, No. 4 ,PP 921 — 927(1991) . 



» 

<#i± « & , # t *i ^ # a *t /* #r*r $Lte$.&fr3Lm% ft 

&-f US 4830939 if* 49904l3 o 
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" rt.fr A ^ it £ -f © # & If # tefTrt.« , £ t 
rtfr&^&ft^*Mi&^&, it.£^J J f-fe^LiCl0 4f Lil ,LiSCN , 
LiBF 4 , LiAsF s ,LiCF 3 S0 3 ,LiPF 6f NaI,NaSCN f KI J CsSCN y Ag- 
NOi,CuCL 2 fcMg(Cl0 4 ) 2 3f 0 MtLf%M&-k±if,JL1{L% -f it ft 
5 25*»f%, 7 JL^ 15v*%,%ft 

£ ^ , % m K A il§ *y« &£ si . 



II 




* 1. 



4,4-^<f&-l,3-JiJl#^-2-83, 4-^^-5-^^-1,3- 
^^^.-2-8B,4,5-^-C^-l,3-^^^^-2-BP),4,4-^C 
|.-l,3-^M^-2-5fl,l,3-^^-2-fl,4,4-^1 , S- 

! ,3-^**fc-2-W,5, 5- Ji<P&-l,3-Ji«$S.&-2-S8, 
_l,3_ji^j£_2-^,4-?&-l,3-— <&*£-2-8a,5,5-JiL 
&-l,3--ft*fe-2-W,4,6-~V&-^3-i%*fe--2-»M, 
4,6-^T&-l,3-^M.-2-Sl, *SD, 3-JM*-2-*f 
5\5'-l',3'^-Jt-&-2'-i^e,BC)*' 1,3-— JMJo£#-2-»j(Sp 



II 




# - ir & , it*- HI * & -f fi 6^ A£ *I # , & ^ ^ £ 

•5|(^-t 1,3— P.^M^*^^i^*»*-^^*-*t)A^> fc A 
ffi-f *.38.9|4$JIS^4WftS»» 1 T>A'W* ri;s 4115206, 
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*S*f#lfc«,+»T*JL ^ 4384115 4423205, £^X#£& B /)#- 
it£ #£«*«g£Bie,&^ US 4747850, -fc^-x^*^ 

K l3 COC(0)>nOR, 4 

fl.sCOCCOfl.sDpOCCO)/*,, 
*t fiisfrfiu^Jj&tl 1-4^^,K,5 # 2-4 # 1 

& 2,^ p % 1-4 xfo«^B£Bl*>Ti(.: 

fl l3 COC(0)>nOJ? J4 

" SI Ht-;K &"4!t £ £ fe*f t & &ft#L , SI #.^>& 

ft *l - & & £ sj >x & #F *. t # ^ ft *l <ft-& 4*r *i & ft 
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v 6 o )3 , uv 3 o 8 ,v 2 o 5 y&,tefaM*kVcfy%% &4t 

#l,UCo0 2 ,LiMn0 2 f ftfl 

^ 35-65%($*)«4*I^W*t*riM-; 
^ l-20%($J:)^Jii&%4#^; 

R 

I 

-CH 2 CHO- 



-f*.£>*r# 100,000,fti&# 100,000 5, 000, 000, 3tf£&^ 
500,000 750,000 

# 10-50%(l;i:)«$fcJfJ!fiifc#l,*t£'3"# 10 s 1 _£ 1 : 2 

*» 

5&&fr£.4tfrm&, %&$L& CFl8/NiT)jL#*LM4t#3UfcAf 
^-v^T^^^'lai^S^-^Jt^No. 07/968, 155,(1992 -^-10/} 29 
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**«*t## 6:111:2, 4:111:2. #*Jft* 

6^^«stsl^x-tf-^--a46^43:tb&^4 . i(fi)^i « 1(4: 

.*>. . 

t #3r&#l&. ^)^ > RO(CR 3 R4CR s R 6 0)30H R,R 3 ,R4, 

r 5 r, ■^_L^r^:x ) ^ *l & , & £ & #T & *f & c&ft- 

4.*7(iftit^«.^r** CR 3 R<=CR 5 R 6 *f£#JMMfo) -5 ROH 

.«j ft U. S. P. No. 4,695,291,^^'J^*JS.^^##X^. 

a & -ft , 4$ 4 & # A A. RO (CR3R4CR5R6O) sOH ^ ^ # >& ^ # , & 
t)ft.^«^i:t^s=3 tfit&%>\X&*)&)&&%>, ?ps=2,s= 

— IB — 



I 



* I 



in (hplc) $-$-&AM$i*>th*fr&&jL 0 \%VL& 

jfe.iR s. -H'fi , ^ y HtnM V) # & i % Vh®. , & t # a & « & 



R 
I 

-CH 2 CHO- 
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fr-?-!t3L'Jr%#l 100, 000, flyfctf 100,000-^j 5,000,000, 
Z*) 500,000- 750,000 

^fctf/S^fctt***!-^ 40-80%( 4 
fa&m&fc^tij-Z-t&tfit 60-80%(4*),£ 
«^ 60-70%(«) ; 

^5-30%( «)#«&#,ffc&^ 
]0-25%(**),£f«^ 17-22%(-k±);*> 

«*.*fJK£fctt*±-H-, ^5-25%(**)<^;U/t&^&,« 
UPF. jL,<t*i-^ 7-15%(4^)#&,£f£i&£ 

i-io%( tf) 1-5% 

2. 5-3. 5%(ff)„ 
3 5 U. S. P. No. 08/049, 200(ti^ 0 # 1993 Jf- 4 J\ 

In Pa «l ^ ) J- , £ t * *) IQ ,H #1 *J 77 , # , * P 3 } it. -ft ty* , 

& & &#_t # $ j& „ 
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25'CMf^ 500-10, 000 >S>6 ^4*^,^.14-^^^ i. 
000-4, 000 ^-*^%T,*:«*».^ft«i*'J^* 

>$r £ &&_t # *,'*f Jft >g jfc # £ ft j& a A vX#£ 4- ® ^ £ # ^ 

it&A^t*) 25-250Mm 4>£,£f;fci&^ 50- I50|im,&- # f£i& # 
50-80^m o 

^*bt^fc*^?IA*l. «*»,S*»^SKtN-,-?IA.#l*3!«§ r *itlL 

4t#7, ^iilL^lfBt, , ii&4t¥ CSfl, t— butyl peroxypy varate , it 
#BR, Darocur 1173 ( Ciba Geigy, Ardlesy, New York, U.S. 
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45-C-85*Co 

Jb ® it , vA jJUC^r ® 4L mfafc ® 4t <fe « # S) it t . 

#^4^^,^S>li t %J£l:S^TiH-,-(L^^^^,T#ii^H^ u. s. p. 
No. 4,925, 751, £ £x4M:£# 0 

fc*t#*MfJftt = 2-*>3-ft*£g£ 

*>/&'kf*Jk*-1ftfb-k. &i&7T&,%i&X-tyWMttte.I.'Jr1- 50ppm 
# *+^iiit # &4!MMfr * « IUfeJ| #l « I* *J & A . 

it # *p *i *«j # *i ^ $j # . 

— 20 — 



4t®^ #X4? ?$ fa mutism a 

it - t- ^ vx A ft « , « ft PB *L 4 ft it . <fc «f ^ & j& *F , M 

#J&@&fcafj£frfc#&><t6$;5r&£ U.S.P.N0.S. 4,830,939 
*» 4,925,751 +*^TT&^,*^ic#A#^. 

*M9 *t # * ** £ J? ifc£ * . 

lift, ^v^iA.^,^ — *^/X.T(*»^t*«L5E^S§/^-a-^ 
}£^#rtfr#.T) , ^ # © ^>&#J fcJ9f fci&tflfc 

T & xi -f it y\ * £ m , 4& * M « ^ ^ f & .£ & ® „ 
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5 il Q /| LiAsF 6 fctt.fcfl LiPF 6 ^t^M-i^M 
LiAsF 6 &;|qfct,#.#] LiPF 6 £4 

CH s O ( CH 2 CH 2 0) 3CH3 ( 2. # Bf- Jl ¥ ) % %> ft % %. If Jft *» F3 #L ^ 
A- F^*i 

Ftf PL & W *L f *l . i£ W #L 3L 4. T Ml m £ *) # # . 

mWL&$L®.i±% 90. 44%( V 6 O l3 (£ N 2 ^j*. + "f 

450*C(^^^lR.»CNH4 + VO 3 -Dl6 *M»t 9. 56%($f- ) # 
^ ( Chevron Chemical Company, San Ramon, California, U.S. A. 

Shawinigan Black™ )^>lt^*j*|#. #£*J lOOg A ^ 

Model S— £] Union Process, Akron, Ohio, U.S. A. ) 
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&mfe 30 ^ft. flfc,^%m i )''&%-%} J t-i <: ) 260'C-f ^ 16 <h8t,i* 
ii. M*l* 

^ 28. 71g ^M£3f>£H^ (Chevron Chemical Company, 
San Ramon, California, U. S. A. Shawinigan Black ^ 57. 

2g*^iEHS/=.^Ji T.i*^ 1 - 1 £- -'MKabf-*.* 
C<10ppmH 2 o: ft T ) &/3fr# # t 

XT ,^««flt^*Lt ( Ross #2 mix- 
er, Charles Ross &. Sons, Company, Hauppag, New York, U. S. A. )v?X 

20rpms 4? * £4*^ -t 

##248. 77g W#L#*J§ £tf 57.2g##JEC#/.= -tH&— <P8M$ 1 

& >S T , £ « ffi jg, £ ft. t #d 2 Orpm «$ # i& ft ^ , ± .£ ^ j& -f- 

# 5g £ JR. C *t ( & $~ -f i $J 600, 000, W o°c # Polyox 
WSR — 205, M. U nion Carbide Chemicals and Plastics, Danbury, Con- 
necticut, U.S. A. ^mJA 42. 9g — # — fo%m.%n($-^-±i i s 



400, ~M oo ^SR — 344, M. Sartomer Compeny , Inc. , Exton, Pennsyl- 
vania , U. S. A. # , £ •}- -f % 50ppm *p M ) t*) 7. 6g C&&4t =- 
<F.g.ft&.= ft**S£g§< TMPEOTA)(^^*^ 450,^ o °o^SR-454, 
Sartomer Compay, Inc. , Exton, Pennsylvania, U.S.A. »T > ^ ^ 
■T#) 50ppm ##p*I#])*°.£^ 57. 2g iL1tBf~6£/-»JkCgt# 1 : 

&%L&thf?fr&V>%ft£tt) 65X^&,l§)Btv* 60rpm 
^ 2 ^8t,v^^#P^^-t-,*t^^rT>'J^^$*"§"^tb^&^. 



£8.^ wt^o 

V 6 0 13 45 

10 

^S&ilECSi/^^-Si . 34 

«JtC*t 1 

^C-Sfj^^gggg 8.5 
C&£4tX 

<F&^&=Li*,*#g£g§' 1.5 



i.iii±4?^c J ^^-^^^e^g|^ct J ^4t^TJ,^^i^^^g|^ 

M iR ffc *| ( >*#No.3l, 133-2, /A Aldrich Chemical, Mil- 
waukee , Wisconsin , U. S. A. »f # ) fa , , #1 , # 3') ^ "f 
50ppm (ft^'l^/MK 
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*»J^*^W*L-f*Jt-f^4a*t*(WA>8 CF18/NiT, TM- 
Fukuda Metal Foil &. Powder Company, Ltd. , Kyoto, Japan -£t*'J) + <# 
frmmti ( ^ 1 $-*(25pin>£,10cm £>_t. tx%&Xfclk$L%m 

#i|.^Afci&i±&^;^^JL(Electrocurtain, Energy, Science Inc. , Wol- 
burn, Massachusetts, U. S. A. )fa ©-ft, 175kV, 1. OmA, 

B. felfA 

"M"iMt# 137.48g#lfcjLCfii/.=L-fcH*r.fifc# 1 « 1 
3 4. 2 6 g ^*fr#£tL8t( W^Photomer 6140, ^Henkel Corpora- 
tion, Coating and Chemicals Division , Ambler , Pennsylvania , U. S. A. ) 

31, 133 — 2, M. Aldrich Chemical, Milwaukee, Wisconsin, U. S. A. 

iK&ifc&£-5^ 5. 02g #£^JJLC*fc(&M>^-J-*# 600,000, 
% P o 1 y o x WSR-205 , M. Union Carbide Chemcals and Plas- 
tics, Danbury, Connecticut, U. S. A. V-lf) -Ij^iiflc 

^ & £ , 45^ 23. 24gLiAsF 6 ( M. FMC Corporation Lithium Division, 

— 25 — 



Bessemer City, North Carolina, U. S. A. Tff , f Lectrosalt™) fr> 

ift-i-, I s ! M £l&£>&£'#UYamato Model LR41B, J$ |} Fisher Scien- 
tific, Santa. Clara, California, U.S.A. )^# 0 ft ft — 'ft^it^Tji, & 

T & & *F & C & ( PEO) H[ no a , & j6 £ & & If je a peo 4 it # A 

J9N$# 200g a^HHfcTS'^Httf 

wt% 

.flWfcjECBB 34.37% 
JL-tJ-Bf-^at 34. 37% 

2.51% 

i*J*ttfcll« 17- 13% 

LiAsF 6 11.62% 

& JS >H ^ to m in w # & J: 3& ^ ¥. fa JL sr. ^ , # & .£ # 

£ , 4* Tm.&%>% -f T ( # 0. lTorr) * ^ 30 „ 

!&<£ 1& ), # 50nm £ , Mylar £ A . & £ fclf 

^ it it &^-£$-.I.*II)4t( Electrocurtain, Energy Science 
Inc. , Wolburn , Massachusetts , U. S. A. ) , ft ifj 1 75kV , j& ^ 
1. OinA, 50, lcm/sec ^#i*i££ 0 Sttjg, 
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C. pg#. 

W £#->&4£f$( # 76 M m 4-) . -T* FMC Corporation 
Lithium Division , Bessemer City , North Carolina , U. S. A. j$ $ . 

JQ _L & # >?- A i <) & v> + & Jt # SI ^ «f 7 $ , £ tj, -f 

^7 1669, 1665, 1669 1672. ^-1- %.#F fc>Ml##r 1 
.(Disl664,Disl665,Disl669 Disl672) v>t&£ £ fcg * (Chrgl664, 
Chrgl665,Chigl669 Chrgl672) 3 



•*Lfct # 4 : 1 M^^it, ffi#.&*^90. 

*a wt% 

V 6 O l3 45 
# 10 
1:4 JL-fri*— tt:#BftJfcCBS 34 

3U*&LJt£ l 
JRlL— 03*£8£Bg 1 8.5 
C,&4t&-=L f £^*til.WS£8i' 1.5 

JL & n m% t # Ifc # ; &&#4t^##,&--*t ^.*P-M.3M # I* 
Mik&k ("^"A^Aldrich Qiemical, Milwaukee, Wisconsin, 
U.S.A. J$#, 31, 133-2), ft/'A + tfft*!*]** 

-f 50ppm o 

Sfl. ^ wt% 



- 28 — 



%Lm.&mt 55.04 

=.iJ-;A— 13.76 
fc*Ml£J& 2.50 
*>#6fc£SLS& 17-10 
LiAsF 6 11-60 

l^i: 2 ^ 26ppm 



2. #*|*j7tj MEHQC&Ktfl'&tt) 



felfJS^v*. 50jim 
^ *.#Jfv0t 4 25nm 



3. pE)*5.^^iti±S^ JoJk$L& 25^im Ni(1^& fc.g)_t 

^4r^4£f|(75nm) 

— 29 — 



IS 2, ti'^i^tWtitW.^q^li^At^^tSi, 
HitW a 



*a wt% 

V„ 3 45 

£ 10 

#8t3fcft» 34 

**MltJfc 1 

&CJif*-i*3#S*BS 8.5 

C,&&<fcX ft *#S$8§ 1.5 

*JL wt% 

#«L3Ei5BB 68.85 

2.51 

ft**S££3lBB 17.09 

LiAsF 6 1 ] . 56 

T^-f40ppm 
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85^im 



76|im 



50|im 



25^m 



*J -ft- 1 >^ Jfc * B!## & ^ # ® # fcifc , £ > * 

^ £#|SR<£ Tfr «L &$ -f #p*J #J ft Ifc *| t . 

t » W#L*Mi.£ 90. 44wt%V 6 O l3 9. 56wt%#^ ; 
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*a ^ wt% 

V 6 0 13 45 

m. 10 

t^Acj^ i 

£C-6f-~ft#§£8§ 8.5 
t^£^Jl¥£i^JLi^#8&S& 1.5 

*JL ^ wt% 

^SaJEi^iBl 70.56 

3.35 

£C-Sf-Ji!*)*#@£S§ 9.14 

CiMt^T &>*>&iL^*£i£8g 1.93 
UAsF 6 15.02 
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1470 


1471 




80pm 


75pm 




76Mm 


76pm 




90pm 


120pm 




25pm 


25pm 




10cm 


10cm 



i£i^>M£^#®4*fc/*f fc>&^#]#37 1470 1471 . 
jfcMf^Mfr 7 Dis 1470 Dis 1471) Chrg 

1470 frchrg 1471) .M^^fB4, ^4^, mM^fc 

ft.HA, S^g^-Wl *»2 ^t.^t><t*Jtb#, t^Wilf 

1^4%., jL^w#.««f«*+^<tiL*'fis.i-'K:in«§sw***'tt. 

*tHvW c 

^h-m*. j. ft -f frti #i >tf & *j t . 

, M 90. 44wt%# V 6 0 13 9. 56wt%# 
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ia. 4> wt% 

v 6 o 13 45 

& 10 

«JLftBlf 17 

^§^i£CS§ 17 

&*f&tJ£ 1 

^C^-iSf-^^StSl 8.5 

C&£^ilT&^JL.W6£g!f 1.5 
#H1^ ^ Hit foti S'MmifLfr: 
ia ^ wt% 
1:1 ^^^al/^mi2.CB§ 70.57 
£3£4lCJ& 3. 35 

&C~Sf-~.*>*£g£gli 9.14 
C&^Jl'F &m&2Lft%m% 1-93 
UAsF 6 • 15. 02 

fn$LJ9-Jt 80nm 
ro^^->l 76|im 
*Ltyfc%-Jk 80nm 
& fcJ£4£ 25pim 

10cm 



& jl si <ft >n & & ft % ® ft t If * *» W ^ # * *fl #r /* 4- # ft . * • . 
3 

4$ 56,5lg^8&3£ftSt, 14. I3g -tfBf- — tfc*» 17.56g i*>:#6£^ 
ILB§( Photomer 6140, ^TA^Henkel Corp. , Coating and Chemical Divi- 
sion , Ambler , Pennsylvania , U. S. A. & # ) £ £ £ T >& ^ 4 J. # . 
#5'J^^iti± 4-5A ^fc&lfc-fc*. aJUS^XTSt^jL.^ 

Jtat, fci*fc>&t*»A 2. 57g|fe*Sj^*^^ 600,000 

)k $k M( Union Carbide Chemicals and Plastics, Danbury , 
Connecticut, U. S. A. , Polyox WSR-205) , 

120dMt«&^Hfc. *Hfc£, >*}&aMffcfl-T£6 0lC 
-65\:ffi*&jL£jMfc#l£lf. 4tiX&&*MP*H5 0 -48'C, 4^- 

«>^v^liE^g^^t^^^S>l^^^^T, «8t 120 
^^*t*>A9. 24gLiPF 6o £-£Bt, iWMf X£ 
^45°-48-Co 
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t£?f ( ^TM. VMR Scientific, San Francisco, California, U.S. A. 



j*,&-f 57333-965)^J'Jj«to 

*il ^ 4i:(g) wt%' 

t&m&m* 56.51 56.51 

Jl-tKA^g£ 14.13 14.13 

fo%m.*£%J& 17-56 17.56 

LiPF 6 9. 24 9. 24 

PEO^^J 2.57 2.57 

& ± ioo ioo 



a= ^.^ 4 i ( lOOg) # $ i If ^HfL . 

LiPF 6 &^#f 0 

Mfa LiPF 6 ^^^^i±^-I^^W^^^^^t^SlM*i^ 

100%st^8t^La^ l-50nm 

4 
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ia. <fr wt% 

52. 472 

=.-tKto— Sfc 13. 099 

ft#6fc£&B8 b 20.379 
LiPF 6 10.720 
PEO«#) c 3.340 



b( Photomer 6140, ^fM. Henkel Corp. , Coating and Chemical Divi- 
sion, Ambler, Pennsylvania, U. S. A. 

c&fy 6oo,.ooo^^^c*t^^j( -=r^u- 

nion Carbide Chemicals and Plastics , Danbury , Connecticut , U. S. A. # 
M , P £>Z Polyox WSR-205) 

l.^tSH^^^IHI^*-^*. l00ppm,.fL 
#fW2. g^-f 100ppm,5t4$^*fr«*lL8l^^aT«30TC))^ 
■f 4KB|jE^^. Ba *» =. iH* — ttt#/fl<8Wt# 4A ^jff ( Grade 
514, 8— 12Mesh, # £j Schoofs Inc. , Moraga , California , U. S. A. )-f 
4. 

2 . mtlM 4A $-^-%( Grade 514, 8-12Mesh, ^ |) Schoofs 
Inc. , Moraga , California , U. S. A. ) -f g£ jE ft Si . 



4.£ 300rpm^#T, W&C&«5Pj#$ii 25Mesh ^ 
> Wl 5? ( »T VWR Scientific , San Francisco, California , U. S. A. 

57333--965)i±9|,^-^-f^7^^^iii?|6^^ 

A #i± «[ t , a 4$ A £ & «30 "C ) T . 

-68 'Co 

7. 6 40'CBt,^f 
LiPF 6 ^va^i£^^iS.^^^i± 55'C. 

8. LiPF 6 &J&,4## 30 fr&,JVL\,&M.i±$L#^*? 0 

J& , ffl t X 4t iZ % Hf Jft % £ *bsfr & £*»Jl *] W#Uf 
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(Elecfrocurtain, Energy Science Inc., Woburn , Massachusetts, U. 
S.A.) y &^&$LI.tii$-ZLi&%1lJ3L£t} 175kV,fcv;M^ 1.0mA, ft 
50,vX&#^ lcm/sec tffti&i&Jt , ©#J&4* £•) 

B /I HJ it fc*fJ6 ^ S) # & . 

HJ ■ flf £ ta. ^ & . # Pa * fk it 5 'J ® it If * la # - t , 

8 4. 4 wt%i#^# ( Shawinigan Black™ — VT M. Chevron 
Chemical Company , San Ramon , California , U. S. A. ) 
337. 6wt%#Ti£«: 25wt%#£ft#BfcS£(4&it.-* J F 

it 9 0 , 0 00, /A Aldrich Chemical Company, Milwaukee, Wiscon- 
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■1 ) 

sin.U. S. A. *|-# £«J 84. 4g 253. 2g *) 

578. Owt%##ftIf. 

A & # - ^Meyer#-Jfe^f1->t fe£-t( # 
9 *-t(22.86cm)£ s ^ 0. 0005 00127cm £). 

^ A* < # 0. 002 &-f( 0. 005cm) 
# 2 £-f (5. 0cm)£,^ 9 £■* (22. 86cm)-£ #£^4Gf|<$£ 

^ «?q # 5 '] & JL $ Jj 6$ £ . * - ^ f & & ^ ^ £ g & £ ft ( g p 7jc 

, 5'J 1 6 |[iMf *£***3XlO- 4 g. 
4Sfl5^tJ^ 8 £^(20. 32cm) %,i$.i±%L%}t $Lto$i%iAL$:i& 

^ l^i£,gtj&- $(£4:%^}$- ^JCProtic Solvent) ,#;Jff * 
ili Jft & $ & # £ # 25 11. 34kg) 
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(Shawinigan Black™ ^"M. Chevron Chemical Company, San 

Ramon , California , U. S. A. 4f $>} ) ij 1 00 4 5. 35kg) 25wt % £ ft 
*fc §£ >£ & ( 240, 000, ^TM. BF Goodrich, Cleve- 
land, Ohio, U.S. A. 4f Good -Rite K702 25 #C 11. 

34kg} fS.i5#5fc*» 75*jK34kg:)#)#^ 18.5^(8. 39kg) #p5SH1 
^ 0 £-4- 30 *»ffe^^C^^)t,^-^^^^ii>X^^(^)^ 
Lightin Labmaster iVlixer , -f XJ — 43 , "=r M. Cole— Parmer Instru- 
ments Co. , Niles, Illinois, U. S. A. &>$) £ 720rpm ##i£T * & 

5 ^"t(12. 7cm)4<£6§.A310-S*^«#. 
£Kfe«MJLiffl»-fefT«-iH*. %$U<)$i&%>-ki% 143. 5 ^ 
.(65. 09kg) 

-3U*J$*#4B&, #it^'J^7 275,300 *» 325rpm tt iA^t^^M 
A#*#**i4&ii&££**. #*a*ii5±<6^*^.^i*^t» 
i*>7L^,4JL^ffl^^«ftlfeiti±aL*^jL 0 SSlA«^J&,*» 
£ it £ ^ & . ^ "if ( T ^ Paul N. Gardner Co. , Pompano 
Beach, Florida, U.S. A. #*<J) # Hegman 9J, 4 — 6jim, 

12.5nm #«L. iZ^&fy-^&jk. l^flMJLJhK&W&K 

Sl3E«a^4fe*^f-5ife-&*t«Bt,l|4t^^ 55. 5 ^(25, 17kg) 



9251), £ tfl— ^^UMftiLia^SC Dayton Mode] 42231, ^/A 
Granger Supply Co. , San Jose , California , U , S. A. |£ # ) , 4j£ 
4 ^-f(lO. 16cm) # Jiffy-Mixer J#-*f;fe( *>-*f)ft-f ft 
Catalog No. G— 04541 — 2 0 fi$*t&, ^M. Cole Parmer Instrument 

Co. , Niles, Illinois, U.S. A. #£'))„ &&;&i&i£i±-^ 
25um ^iS-HK So— Clean Filter Systems, American Felt and 

Filter Company , Newburgh , New York,U. S. A. }fa^Xi& : ,fc$itfi 
Meyer # 0 

B. wn. 

m$L%. * m # *i # # , ^ m « x am- m t ^ a. *) 

i. W*L# 

# 90. 44wt%V 6 0 13 ( ili±£ N 2 ^>^t,450'CT*>^^4)l^^ 
CNH 4 + VOrjl6 >hHft%\&)fa 9. 56wt%^(M. Chevron Chemical 
Company , San Ramon , California ,U.S. A. $c4t»^Joox& Sha winigan 
Black™) 100g#*']<^>&£#b3fc A — ^ 

#1 + ( Attritor Model S — 1 , M- Union Process , Akron , Ohio , U. 
S. A. 9f)%)#m£ 30 ,JIJ5 260-C-m 21 

'Hit. 
ii- WVL$ 

mvL&Mtit&fe ?- 45wt%v 6 o )3 , 

— 42 — 



^terfttifc, 45 171. 6g^S£#i*>6£ • JL-tHfh^SMS 4 t Kit 
fct);1L£#^ 42.9g3£C-3?-~i*b^S£Bl( ^*^J 400, ^T^Sar- 
tomer Company , Inc. , Exton , Pennsylvania , U. S. A. -ft $>) , .& )t£ SR 
-344)*^ 7. 6g CH^4tX^Tl.^*t^-^)^«tS8(TMPEOTA) 
(■fr^fi^) 450, M. Sartomer Company , Inc. , Exton , Pennsylvania , 
U. S. A. #5'], SR-454)^-4 v frJ-^J«-^^-^t)K.^(RoSs 
# 2 )fL&&, Charles Ross &- Sons, Company, Hauppag, 

New York, U.S. A. 

ft Mi ft ® >S.^* t , # *1 
& 150rpm T «#^^} , .4M4«$*iM-ftit4frft# 4A ^*e„& 

+ A 5g X^H,Cfe( Mfrfit*} 600, 000, *TM. Union 
Carbide Chemicals and Plastics, Danbury, Connecticut, U. S. A. 4t 
Polyox WSR — 205)i4i±— ^'MLj^dp 25Mesh 'KJL^CT 
M. VWR Scientific , San Francisco , California , U. S. A. # $<) yf^^o^r 
57333-965);^#'I*J&&£^#>&&&>»+. 

4.«#T*».*i-«**Jl.J.^*aiiii« 65TC. JfcB*,!4&#M* 

>h 28. 71g M. Chevron Chemical Company, San Ra- 

mon .California, U. S. A. 4t*')>i£)«&^Shawinigan Black™) . &—^$f 



3L u^ty 7. 5 + fixwit 30 

m\ *h WVL% t tfiA&$r%-h>T frit s 
v 6 o, 3 45%($ir) 
# io%(4i:) 

4 « 1 4$«^^Bl/^-tf-#— it 34%($J:) 



1 4€ $ #r % 6$ ^ # £ # * & J- # & it it J) , T « 4$ ft 
60'C~^ 130'C, it&fti*) 80~90'C,;*>&M8tl8] 
#^j0. l-2^8t,fti&# 0. 1-1 *MI+, 0.2-1 
VU&ti£&%&#l ft mitf 0. 33-0. 5 >bH . 



%&i&Wfr&$mti&-$T$te8i&&$L 1992-^ 10 n 29 B 
&3L#)&n j $*> 07/968,203 f £g)-%*'Jt Tfr.Kttfttf&^ft&fc 

45'C~^ 48*CT#£, 4$ lL KB #L fiat 

i 

it it — * & £. ( Electrocurtain, Energy Science 

Inc. ,Woburn, Massachusetts^. S. A)-f££ ©4t ,J3frvt#£jL# 
175kV, 1.0mA, iti±i£;£3j^) lcm/*>\ 

C. fcflf Jg 

4? 56. 51g ^SfcifcftBg, 14. I3g ^ 17. 56g itfft 

'#§£^11 Sa ( Photomer 6140, available from Henkel corp. , Coating 
and Chemical Division, Ambler, Pennsylvania , U. S. A. ), JtkiL : £i.~TnL 
##iW>&Mit 4A ^(Sodiated)^-ti^iLv^l^^, 

£jt, (S?*rwL^** + *»A 2. 57g&iij^*^ 600,000 6^^ 
Jig ( available as Polyox WSR — 205 from Union Car- 
bide Chemicals and Plastics, Danbury, Connecticut, U. S. A) 



<tf n b+ , # 1 20 ^ it * # £ ^ o ^ t ^ ^ ^ 
>& & />° & s -j 6 o tc ~ 6 5 v. , n h & ft ^ # , i. ^ •) m n a m m & w % 

)l„ MiiU^t&^Mp n 45V. ~ 48V. ^M, Afrits 
!k.#jW&tf)$l&ft%L& & , & £ 120 ^it ft fa 

mt#)&&*A°K 9.24g # UPF 6 , l^ftf-]£#£^>X£vX#-il&^ 

£ & & # ^ - t, iti±M*p, <M*», 25 0#3!*p(com- 
mercially avai lable as Order No. 57333—965 from VWR Scientific, Sam 
Francisco, California, U. S. A.) fo#Hjt#>&& t *° ^ffH&tffc^&l^ 



. ^SUE.^)5| 56. 51g 56.51 

JL-tt-Sf-^Si 14. I3g 14. 13 

fc%m%L&.m 17.56g 17.56 

. LiPF 6 9. 24g 9.24 

2. 57g 2.57 
£V»t 100g 100 



a = t*^^bb^^t^^^^4*(100g)^^^ 

, ^i^t&M \ , «^4€i4 & If , * t A.-f iS:^" LiPF G 
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^SO£<*)Sg 52.472%(«) 
.= -fcH§f-Jig£ I3. 099%(i*) 

ft*£S£&lU§ b 20.379%(4*) 

upf b io.720%(4:i:) 

PEO^ffJ c 3. 340% (4*) 

b ( ^ Henkel Corp. , Coating and Chemical Division , Ambler , Penn- 
sylvania, U. S. A. tfj Photomer 6140) 

c &fyfr^i:^% 600, 000 tf%f*&L,%LAl&m<in&&% Polyox 
WSR — 205,!$ t| Union Carbide Chemicals and Plastics, Danbury, Con- 
necticut, U. S. A) 

l.&-Wiit^^S££|UI#jl£ 6 -k°%&7&Jt>bH lOOppm 
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( #. -f 3 0 TC ) & -f *r il $L m. 3k ft SI *» =L B| ~ §4 1 , & £ 4* «. W 
4 A ( Grade 514, 8 — 12 Mesh from Schoofs Inc. , Moraga, Cali- 

fornia, u.s. a. ) j f-mfr&fefa,%-# : 4f $m 4„ 

2. /fj fy4t#} 4A$-f%( Grade 514, 8-12 Mesh from Schoofs 
Inc. , Moraga, California, U.S.A. )-f ^J^ijt#^5£jLj*>8| 0 

#*5*m&&S&. « 300rpm i£ £«#4fWtf.*$*MS££**f . # 

4. ^ ^ ^) ^ f 6^ 25 E) ft £ Q (Order No. 57333 - 965 from 
VWR Scientific, San Francisco, California, U. S. A. ) jif i& & 

J&m *h*>ftM& *TfrM, #iL£xMf j& is\ , £ # s 
■S(tf 30'C)T. 

5- *°Zmi # **f *. M<)5 , 30 ^*rVv*fti£ 

, >^i£ m $ A&1$ & . *r# ^r-SL 

65~68-C. 

7.>Mp** 6 ti^^, 40TC 



8. LiPF 6 30 fr¥t, J&\,#&£ii&*^ 

9. l~50nm ^ liij # JL&#- (efficiency) 100%#&& 

£ & £ ^ -Jfc |5) i*i , M i£ if) & J£ *1 #r « & # & & , i£ & ^ 

(Electrocurtain , Energy Science Inc. , Woburn,Massachusetts,U. S. A. ) 
D. 

#T it tfm#i&te-X&.$< % 76nm^-) , i£4l FMC 
Corporation Lithium Division , Bessemer City , North Carolina , U. S. A. „ 



(CF 3 S0 3 )Li & , fcj&f Jft t tt*-*t vX*J I s ] * * 

Mo 

^ ^ - 1 otc si ^ 80-c &j ft >hs& & ® j*j *f fcs&tf 

&#M#)Jt&£^&6 t.^ifc&^vXjfrsfe, J&fl LiAsF 6 

°n -t mcFsso^Li ft % & ** * # 1 4^ o 

# * #«*f *t# t iMfe^^f UAsF 6 *fc UPF 6 |k # % 

«f fcatvU*&.*lfc£±< • <hB+/^+ ^,g*-mAh/cm 2 )„ & 

m « # I * # an * . JI-^M* % * #iut& 
± & 4$ ,*Jt if P£ fa tf) it Jtfa # *F *L * # # ^ # * & 

£3f uasFb |t^t.W*.>fc'fPtb44*jA*^*t^*j-te^i:*»(i4'6^ 
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felf UAsF 6 it. ^-^«.T,fra4$*«fcS8*4Hli 

^Sl,^JL^-^tfr<tT,«.«fe'fe*f«.>ft.i&*»^ 24cm 2 8 £5^1*. 

^^ai# ^.-y-^— si^-t*^^ 1.5 * i, wmtg. 

irJt-f 2. 5mAh - cm- 2 , 20 /AvUJ^a^j&iS.^ fc#f fc*t'fc$'ft#3f 
*^2. 5mAh - cm- 2 £ 5 >KMfcfc# fc&t + ,»«B| 

>4\=.1f-i*r-lM$*i-i*.# 9 ■« l,^ri^^5W^tb^i-^f- l. 5mAh/ 
cm 2 ,60;£^_t # « **J&J&^&&f &&^##*-f- 1. 45mAh/cm 2 

^4*fcb# 19 : l,J5tvL^5W-*6fc^i:ic.-f 1- 75mAh • cm- 2 ,<a^i± 

20;^v^J^^^^^#^A^^^tb^*„ 

# CH 3 0( CH 2 CH 2 0) } CH3. i&®r&t#}4t&%>&te£* I 

— SI — 



ft*(2, 4--T*^*, 4-C&*£. 4-JLT&*£> 2,4,6- 
C 7 ~C 12 ^^*^-CH 2 CH 2 C 6 H 5 ^-CHzQHsCHs ^„ 

n # , 4 -e ^ *»& 4 ^ jf g£ si*. « $ * ft # -ti& 

tt— it^BlH, 5- -¥*-l, 3-.r.&# JP-2-«j4-L*-l f 3 
- JL & # ^ - 2 - Sfl ; 4 , 4 - - <p * - 1 , 3 - - & # Sfi - 2 - ; 4 - T 
*-5-C*-l,3--^^2-gSl;4,5-^C*-l,3-Ji^ 
Jf-2-«M, 4- -C*-l,3-Ji^^.^-2-Sig; l,3-JL»*fe-2 
.-■M» 4-- t P*-l,3-^.^t-2-8ls| 5 5,5-JiT*-l, 3-— 
"^^-2-P) 5 5-T*-l,3-JJEiSt-2-g^ ; 4-?*-l,3-J^. 
^-2-SI^?5,5--C*-l,3--m^-2-g|S| 5 4,6-^T*-l,3 
-~i&%L-2-m t 4 , 4 , 6- =. T*- 1 , 3- jn& ft , 3 
-*,*-2-*j: ,5' - 1' ,3'— JR.*— 2* -3^ liOff. 

£ & 4 & B /) /fj £ *tYfc& & 7 , te* ^ dk # 

a m r> * ^ * & °;j # Jo & tt& *t , $ & „ 



I) 
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